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COST AND PERFORMANCE REPORT
M execuTi VE  sumvARy I

RPF-048.pm5\1017-03.pm5

Thi s report presents cost and perf or nance
data for athernal desorption/dehal ogenation
treatnent application at the Wde Beach

Devel opnent Superfund site (Wde Beach) in
Brant, NewYork. Gontamnati on of soil at the
Wde Beach site resul ted fromt he sprayi ng of
wast e oi | contai ni ng pol ychl ori nat ed bi phenyl s
(PCBs) over the roadways inthe comunity to
control dust. ARecord of Decision (RD),
signedin 1985, required excavation, stockpil -
ing, and treatnent of soil fromareas i ncl udi ng
roadways, drai nage ditches, and residenti al
yar ds where concentrati ons of PCBs were
greater than 10 ng/kg. Inresponsetothe
RCD and a 1988 i nt er agency agr eenent
between EPA and the U. S. Arny Corps of

Engi neers (USACE), Soil Tech’ s nobi | e anaer o-
bi c thernal processor (ATP) systemwas used
inconjunctionwth al kal i ne pol yet hyl ene

gl ycol (APEQ dechlorinationtotreat contam-
nated soil at this site. The USACE speci fied
that the concentration of P(Bsinsoil treated
at Wde Beach shoul d not exceed 2 ng/ kg.

The systemwas oper at ed fromQct ober 1990
to Septenber 1991. Approxi nately 42, 000
tons of stockpiled soil contaninated wth
P(Bs, nainly Arochl or 1254, at concentra-
tions rangi ng from10 to 5, 000 ny/ kg, were
treated. The Wde Beach project is notabl e for
beingthefirst full-scal etreatnent application
usi ng Soi | Tech’ s ATP syst emi n conj uncti on

wth APEGdechlorinationtotreat soil at a Super-
fund site contamnated w th PCBs.

The Soi | Tech ATP syst emused at Wde Beach
consi sted of afeed system the ATPunit (arotary
kil nthernal desorber), avapor recovery system a
flue gas treatnent system atailings hand i ng
system and a nodul e for preparing reagents used
for the APEGdechl ori nati on process. Vést ewat er
fromt he vapor recovery systemwas treated on-
site and then di sposed of at an of f-site treat nent
facility. Wste oil fromthe vapor recovery system
cont ai ni ng P(Bs was dechl ori nat ed usi ng APEG
and then recycl ed as carrier oi | inthe vapor
recovery system An EPA S TE Denonstrati on,
conduct ed during the ful | -scal e operation in My
of 1991, indicated that 98 percent of the P(Bs
that entered the ATP syst emwer e dechl ori nat ed.

The thernmal descri ption systemat Wde Beach
achi eved t he speci fi ed soi |l cl eanup st andar ds.
Goncentration of PBs intreated soil sanpl es
were general |y at or bel owthe reported detection
limt of 0.5 ny kg. However, treated soils coul d
not be used as backfill, because they were not as
cohesi ve as the excavat ed soi |, and were di sposed
of off site as nonhazardous wast e.

The costs for the treatnent applicationat Wde
Beach, excl udi ng costs for construction of a
concrete pad for the ATPunit and for off-site

di sposal of the treated soil, were $11, 600, 000.
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Bl s TE | NFORVATI ON I

I dentifying I nformation

W de Beach Devel opnent Superfund Site,
Brant, New York

CERCLI S #: NY0980652259

ROD Dat e: Sept enber 30, 1985

Treat ment Application

Type of Action: Reredi al
Denonstration Test Associated with .
Application? Yes (see Appendi x A and \

Ref er ence 4)

EPA SI TE Program Test Associated with Wide Boseh Development
Appl i cation? Yes (see Ref erence 9) Superfund Site
Period of Qperation: Qctober 1990 to Brant, New York
Sept enber 1991

Quantity of Soil Treated During Application:

42,000 tons

Background Figure 1. Site Location

H storical Activity That Generated Contam - Arenedial investigationandfeasibility study
nation at the Ste: Sprayi ng of waste oi |l over (R/FS) was conduct ed from1984 to 1985.
roadways for dust control. [7] [18] The R/FSresultsindicatedthat:

Cor respondi ng Sl C Codes: Not appl i cabl e
Wast e Managenent Practice that Contrib-
uted to Contam nation: Road G ling -

B PCBs (nainly Arochl or 1254) were t he
naj or contam nants;

Appl i cation of P(B-contai ningwasteoilsto B The hi ghest PCB concentrations were
the roadways for dust control . detected i n soi | s fromt he roadways,
Site Hstory: The Wde Beach Devel opnent drai nage ditches, driveways, and front
Superfund S te (Wde Beach) is a 55 acre, yar as;

| ake- si de communi ty |ocated in Brant, New B Qoncentrations of PCBs i nwater from
York, as shown on F gure 1. From1964 unti | residential vellswvereinthe parts per
1978, waste oi | contai ni ng pol ychl ori nat ed billionrangeor | ess;

bi phenyl s (PCBs) was appl i ed to t he r oadways

inthe conmunity to control dust. Soil from B PCBs were transported nostly by

t he roadways was excavat ed duri ng t he surface vat er:

installationof al-mlesanitary sewer trenchin
t he communi ty during 1980. Excavat ed soi |
was used as fill inseveral residentia yards. [7]

B OGontamnated soils woul d act as a
| ong-t er msour ce of PCBs; and

B Human exposure to PCBs was pos-
si bl e t hrough i ngesti on of contam -
nat ed veget ati on and/ or soil, inhal a-
tion, and dernal absorption.

An Erie Qounty Department of Environnent
and A anni ng i nvesti gation of an odor com
plaint ledtothe discovery of 19 drunsina
wooded area i n the Wde Beach Devel opnent

communi ty. Two of the druns cont ai ned Based on these results, EPAi npl enented a
waste oi | contaninated with P(Bs. Further renoval action, whi ch was conduct ed from
i nvestigationreveal ed that PCBs were present June to July 1985. The renoval actionin-
insoil fromroadways and resi dential yards, in cl uded pavi ng roadways, drai nage ditches,
vacuumcl eaner dust fromresidential hones, and dri veways, shanpooi ng and vacuum ng
and inwater fromresidentia wells. The Wde rugs, replacingair conditioner and f urnace
Beach Devel oprent site was pl aced on t he filtersinresidentia hones, andinstalling

National Priorities List in Septenber 1983. [7]
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Bls TE | NFORMVATI ON (CONT. ) I

particu atefiltersinresidentia wellsto prevent
further exposure of the publicto P®Bs. [7]

Long-termrenedi al nmeasur es wer e subse-

quent |y specifiedina 1985 Record of Deci -
sion (ROD). Reredi al neasures were con-

ducted from1986 until 1991.

Severa activitiestook placerelativetothe

i npl ement ati on of the RODrequirenent of
chemcal treatnent for contaninated soil at
W de Beach.

FromMay 1986 t o February 1989, Ebasco
Servi ces, Inc., and Gal son Resear ch Gor por a-
tion conduct ed bench- and pi |l ot -scal e
treatability studiestodetermnethe suitability
of potassi umpol yet hyl ene gl ycol (KPEG
dechl ori nati on as a chemical treat nent
process. These st udi es wer e conpl et ed usi ng
a bat ch process, incl udi ng bl endi ng of con-
tamnated soil wth KPEGfor at | east 12 hours,
centrifugation of the nixturetorecover the
dechl ori nation reagents, and t hen washi ng of
thesal. [§

I n Decenber 1988, EPA and the Uhited St ates
Arny Corps of Engi neers (USACE) signed an

i nt eragency agreenent for the procurenent of
arenedial action (RY contractor and nan-
agenent and adm ni stration of the RA con-
tract by the USACE The RA contract devel -
oped by the USACE specified that al | exca-
vat ed soi | s nust be treated usi ng a cheni cal
treat nent process. Additionally, the contract
speci fied that the concentrationof P(Bsin
soil treatedwth this process shoul d not be
greater than 2 ng/ kg and specified that al |
wor k be performed i n conformance wth

appl i cabl e Federal, Sate, and | ocal require-
nents. [8]

I n Qct ober 1989, Ki mmins Ther nal Cor por a-
tion (Kimmns) was awar ded t he RA cont r act
for the Wde Beach site. K nmns subse-
guent |y subnmitted a Val ue Engi neeri ng Change
Proposal in February 1990 suggesti ng t he use
of a continuous process consi sting of treat-
nent of soil using Soil Tech’ s Anaer obi ¢ Ther -
nal Process (ATP) conbi ned with EPA s APEG

dechl ori nati on process, instead of the batch
KPEGprocess, for renedi ating soil at the Wde
Beach site. The ATP/ APEG process was
preferred by Ki mm ns because t he APEG
process coul d be accel erat ed by t he conbi na-
tion of vigorous mxi ng and hi gher t enper a-
tures inthe ATPunit. This process was sub-
jected to adenonstration test i n Septenber
1990 and st ack gas testing on Cct ober 4 and
5, 1990. Based ontheresults of these tests

t he ATP/ APEG process was found to be
accept abl e t o EPA and t he USACE. The soi |
renedi ati on at the Wde Beach site using the
ATP/ APEG pr ocess was conduct ed from

Qct ober 1990 t o Sept enber 1991. [ 8]

Regul at ory Cont ext: The Sept enber 1985
RDidentifiedthefoll ownglong-term
renedi al neasures for thesite[7]:

B Excavation and chenmical treatnent of
cont anm nat ed soi | fromroadways,
drai nage di tches, driveways, yards,
and wet | ands cont ai ni ng PCB concen-
trations greater than 10 ny/ kg;

B Sanpling for PCBs insoils from
residentia yards, sevageinalift
station near the site, and sedi nents in
di sconnect ed septic systens to
accuratel y define the extent of PCB
cont am nati on;

B Hlot-scaletestingto determne an
effective treatnent schene for
chemical |y treating t he PCB- cont ami -
nat ed soi | s;

B Backfillingthetreatedsoil intothe
excavat ed ar eas;

B Treatnment of water fromthe sewer
trench;

B nstructionof ahydraulicbarrier at
the end of the sewer trench;

B D sposal of contam nated asphal tic
naterial and reuse of uncontam nat ed
asphaltic naterial for repavi ng road-
ways and dri veways; and

B Repavi ng roadways and dri veways.
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Bl s TE | NFORMVATI ON (cont. ) I

Site Logistics/Contacts

Si t e Managenent : Fund - Lead (renedi al U S. Arny Point of Contact:
desi gnactivities) Joe Sl vatore (prinary contact for this applica
USACE - Lead (Gontract Adnministration) tion)
. USACE
Oversight: EPA c/0 914 TAG Bui | di ng 322
Remedi al Proj ect Manager: NagaraFal s International Arport
Herb Ki ng N agara Fal | s, NY 14304
USEPA, Regi on 2 (716) 297- 8531

26 Federal M aza
New Yor k, NY 10278
(212) 264-1129

Tr eat nent Vendor:
Joseph Hutton

Soi | Tech ATP Systens, | nc.
800 Canoni e Dxi ve
Porter, 1 N46304

(219) 926- 8651

B vATRI X DESCRI PTI ON I

Matri x Characteristics Affecting

Matrix I dentification Treat ment Cost or Performance [ 9]
Type of Matrix Processed Through t he The naj or natrix characteristics affecting cost or
Treat nent System Soil (ex situ) perf ormance for this technol ogy and their nea-

sured val ues are presented i n Tabl e 1.

Table 1. Matrix Characteristics [9, 28]

Parameter Value Measurement Procedures
Soil Classification Silt/Loam Not  Reported

Bulk Density* 2.10 g/cm Not Reported

Clay Content 12.8% ASTM  D-421/422

Silt Content 30.3% ASTM  D-421/422
Moisture Content 18.3% ASTM  D-2116

pH* 1.1 Not Reported

Particle Size Distribution*
(cumulative % by weight finer)

475 mm 85.9
20 mm 76.2 Not Reported
0425 mm 68.0
0075 mm 48.8
0005 mm 188

Lower Explosive Limit Not  Available

gﬂ and Grease or Total Petroleum Nob  Available

ydrocarbons

*These val ues are the average results for three conposite sanpl es of the contam nated feed col | ected during the three
test runs of the SI TE Denonstration conducted i n May 1991. These val ues are fromthe Sl TE Denonstration only, during
whi ch 104 of the 42,000 tons of contamni nated soil fromWde Beach were tested.

Cont am nant Characterization

Primary cont anm nant groups: PCBs . . .
concentrations neasured inthe naterial fedto

The concentrati on of P(Bs neasured inthe the ATP unit ranged from11l to 68 ng/ kg. PCBs
soi | s stockpil ed for treat nent ranged from ver e neasured i n the untreat ed (st ockpi | ed) soil
approxi mately 10 to 5, 000 ny/ kg. PCB usi ng EPA Met hod 8080. [ 16, 19]
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B TREATMVMENT SYSTEM DESCRI PTI ON I

Primary Treat ment Technol ogy Type

Ther nal Desor pti on/ Dehal ogenat i on

Suppl enent al Treat ment Technol ogy Types [ 9]

Condenser ; and
Gas-oi | -vat er separator.

Post-treatnent (air): The ATP syst emused B Cycl one;
at Wde Beach i ncl uded two of f - gas treat nent B Scrubber;
syst ens. B Factionator;
| |
| |

The fl ue gas treat nent system designed to

treat gases fromthe conbustion zone of the

ATP uni t, included the fol | ow ng technol ogi es: Post-treatment (water): The condensed
wat er fromthe vapor recovery systemwas

: CByathone; ) treatedin an on-site wastewater treat nent
- Ac_gdouse, bber - and systemutilizingsandfiltration, clay and

Idgas scru _er, an anthracitecoal filtration, prinary oxidation,
B Carbon adsorption.

gravity settling, secondary oxidation, air
The vapor recovery system designed to treat strippi ng, and car bon adsor pti on.

gases fromt he preheat and retort zones of

the ATP unit, consisted of the fol | ow ng

t echnol ogi es:

Preheal Oil

¥ Water To On-Site

Treaiment
SoilTech
P Scrubber Liquor

Figure 2. ATP Schematic [9]
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Suppl ement al Treat ment Technol ogy Types [9] (cont.)

FLUE GAS
DISCHARGE ]
\ COOLING ZONE I COMBUSTION ZONE ] SAND SEAL
— ete——  ——— e —— ew———— - /_
- * FLUE GAS -
— A}

LOW TEMP. STEAM

D HYDROCARBON
VARORS FLOW N PREHEAT ZONE V RETORT ZONE 4

- |\
\ SAND SEAL \ l

. \ ™~ HYDROCARBON

FEED ™~ T T — = AND STEAM

] EVOLVED STEAM \ VAPORS FLOW

AND ORGANICS ( t

\

)

SPENT SAND

NS e
4 J T

™ HoT SAND RECYCLE l
~ COMBUSTION

COKED SAND

TREATED SOLIDS F
KILN END SEALS (TYP.)

( IL __J :'_ AIR FLOW

Figure 3. Sinplified Sectional D agramShow ng the Four Internal Zones [9]

ATP/ APEG Pr ocess Description and Operation [7,9, 27, 28]

The Soi | Tech Anaer obi ¢ Ther nal Processor

nobi | e treat nent systemshown in Figure 2
consi sted of six nai nprocess units including a
soi | pretreatnent system afeed system an
anaer obi ¢ thernal processor, avapor recovery
system aflue gas treatnent system and a
tailings handl ing system Inaddition, the
systemused at Wde Beach i ncl uded a re-
agent preparation nodul e.

APEGreagent and carrier oil sol ution was
sprayed onto the contamnated soil as it
entered the ATP unit. APEGreagent was
prepared in a nodul e consi sting of areagent
storage area, reagent mxi ng tank, reagent and
carrier o | blendingtank, and feed punps.
Reagent s were ni xed and heated i n t he
reagent mxi ngtank. The reagent sol ution was
thenblendedwthcarrier oil inthe reagent

and carrier ol bl endi ngtank.

The f eed syst emconsi st ed of two feed
hopper s and a conveyor belt. (ne feed
hopper cont ai ned t he cont am nat ed soi | and
t he ot her contai ned cl ean sand. The sand

served as a heat carrier andwas fedtothe
ATP unit during systemstartup and shut down
peri ods.

The ATPunit isarotary kil ncontaini ng four
separateinternal zones - the preheat, retort,
conbusti on, and cool i ng zones (shown in
FHgure 3). The feed entered t he preheat zone
where it was heat ed and nixed, vapori zi ng
water, vol atil e organi cs, and sone senivol atile
organi cs. The heated sol i ds then entered the
retort zone where they were further heat ed,
causi ng vapori zation of heavy oil s and sone
thermal cracki ng of hydrocarbons, resultingin
the formati on of coked solids and decont an -
nat ed sol i ds. The coked and decont am nat ed
solids fromtheretort zone then entered the
conbust i on zone wher e coked sol i ds were
conbust ed. A portion of the decontam nat ed
solidswererecycledtotheretort zoneviaa
recycl e channel . The recycl i ng of these solids
hel ped to nai ntain an el evated tenperature in
theretort zone. The decont aninat ed sol i ds
renai ni ng i n the conbustion zone entered t he
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I TREATMENT SYSTEM DESCRI PTION (CONT.) NN

ATP/ APEG Pr ocess Description and Qperation [7,9, 27, 28] (cont.)

cool i ng zone where they were cool ed to an
appropriate exit tenperature.

The prinary i nnovative feat ures of the ATP
unit arethe four internal zones and t he use of
proprietary sand seal s at each end of the
retort zone whi ch are desi gned to nai ntai n an
oxygen-free environnent intheretort zone,
and to prevent the oxi dati on of hydrocarbons
and coke.

The vapor recovery systemconsi sted of two
paral | el systens. he systemcondensed

wat er and vapors fromt he preheat zone of
the ATPuni t. Thi s systemconsi sted of a

cycl one, a condenser, and a gas-o0i | -wat er
separator. The ot her systemcondensed wat er
and vapors fromthe retort zone and consi st ed
of two cycl ones, afines conveyor, a scrubber,
afractionator, acondenser, and a gas-oil -

wat er separator.

At Wde Beach, condensed wat er fromthe
vapor recovery systemwas treated in an on-
site wast ewat er pretreat nent systemwhi ch
consi sted of the fol | ow ng treatnent pro-
cesses: sandfiltration; clay and anthracite
coal filtration; prinary oxidation usi ng sodi um
hypochl orite; settling; secondary oxidation

w t h sodi umhypochl orite; air stripping;, and
carbon adsor pti on. The wast ewat er di s-
charged fromt hi s systemwas further treated
inanoff-site conmercial treatnent system

The wast e oi | fromthe vapor recovery system
cont ai ni ng P(Bs was dechl ori nat ed usi ng
APEGand then recycl ed as carrier oil inthe
vapor recovery system A the end of the

proj ect, waste oil renai ninginthe vapor
recovery systemwas di sposed of f site.

The fl ue gas treat nent systemconsi sted of a
cycl one, fines conveyor, baghouse, dust
conveyor, aci d gas scrubber and acti vat ed
carbon unit. Thi s systemrenoved particul at es
and trace hydrocar bons fromt he fl ue gas
exiting the conbustion zone of the ATP. H nes
fromt he baghouse and cycl one wer e ni xed
wththetreated solids exitingthe ATPunit.

The treated fl ue gas was rel eased to t he

at nospher e.

Thetailings (treated solids) handl i ng system
was used to cool and remnove treated sol i ds
fromthe ATP. The treated solids exitingthe
ATP wer e quenched wi t h process and scrub-
ber water and transported to storage pil es
usi ng bel t and screw conveyor s.

The RDspecified that the treated solids
vere to be used t o backfill the excavated
areas of the site; however, the treated sol i ds
exhi bi t ed | ess cohesi veness t han t he exca-
vated soi | and were not suitabl e for backfilling.
The | oss of cohesi on was possi bl y due to the
highsilt and clay content and t he presence of
expansi veinterl ayeredillite/ snectite clay.

At Wde Beach, the ATP unit was operat ed
continuously (24 hours a day and 7 days a
week) excl udi ng systemdown tine to repair
t he mechani cal probl ens di scussed bel ow
(approxi matel y two nont hs) and to perform
routi ne nai nt enance (approxi mately three
days per nont h).

During the treat nent applicationat Wde
Beach, the unit was shut down for approxi -
nat el y two nont hs because the i nner kil n of
the ATP uni t cracked due to heat and ne-
chani cal stresses during operation. During that
tine, the geonetry and netal | urgy of the

i nner kil nwas nodi fied, the burner system
was redesi gned t o reduce heat stresses, and a
second dri ve systemwas i nstal | ed to reduce
t he nechani cal stresses onthe existing drive
system After nmaki ng t hese nodifications, the
inner kilndidnot crack agai nduringthe

renmai nder of the treatnent application at

W de Beach.

During treat ment, probl ens were encount ered
wthsteel debrisinterferingwththeretort

zone sand seal inthe ATPunit. A so, congl om
erated soi | was cl oggi ng t he feed hopper. A
soi | pretreatnent systemwas added to shred
| ar ge pi eces of congl oner at ed soi | and

renove steel debris. The pretreatnent system
consi sted of an asphalt gri nder for crushi ng
soi | congl onerates to feed parti cl e si zes of

| ess than 2 i nches and a nagnet for renovi ng
steel debris fromstockpil ed, contaninated
«l.
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I TREATMENT SYSTEM DESCRI PTION (CONT.) I

ATP/ APEG Pr ocess Description and Qperation [7,9, 27, 28] (cont.)

Prior tothe denonstrationtest conductedin off. Soi | Tech subsequent|y repl aced al | of the
Sept enber 1990, Soi | Tech di scovered that a filter bags i nthe baghouse prior to stack gas
nunber of the filter bags i nthe baghouse were testing requested by t he USACE and con-

torn due t o excessi ve wear fromprevi ous ducted the tests on Cctober 4 and 5, 1990.
operations. Duringthetest, Soil Techtied of f The aver age parti cul at e eni ssi ons neasur ed

t he damaged bags. Soi |l Tech indicated that the during the Gt ober 1990 stack gas tests (0.03
baghouse had adequat e capacity to operate gr/dscf, based onthree stack gas tests) were
w th t he danaged bags of f-1ine. After di scov- | ess than one-tent h t he average particul ate
ering that the particul at e emissi ons had en ssi ons measur ed duri ng t he Sept enber
exceeded the NYDEC ai r pernit | evel during 1990 stack gas tests (0. 32 gr/dscf, based on
the denonstration test, Soil Tech det ernined two stack gas tests).

that several danaged bags had not been tied

Operating Paraneters Affecting Treatnent Cost or Perfornance

The naj or operating paraneters af fecti ng thistreatnent applicationare presentedin
treat nent cost or performance for this Tabl e 2.
technol ogy and t hei r val ues neasured duri ng

Tabl e 2. Qperating Pararet ers* [9, 25]

Parameters Value Measurement Method

Operating Pressure Negative  Pressure Not  Available

Preheat and Rtort Zone Residence Time 30 - 40 minutes Not  Available

Retort 7one Temperature 1,160 F Thermocouples n the Retort
Zone

Combustion Zone Temperature 1,293 F Thermocguples il g
Combustion Zone

Cooling Zone Temperature 434 F ghermocouples - the Cooling
one

System  Throughput Not  Available Not  Avaialble

*The val ues presented in Table 2 are the average results for the three test runs of the SI TE Denonstration. Accordingto
the USACE, these val ues were held fairly constant during the entire course of the soil renediation at Wde Beach. [9, 25]

Q her paraneters measured during the S TE and the preheat and retort zone of f-gas fl ow
Denonstration were the stack gas fl owrate rates (203 and 109 act ual cubi c feet per
(5, 275 standard cubi c feet per nminute (scfn)) mnute (acfn), respectively). [9]
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B TREATMENT SYSTEM DESCRI PTION (CONT.) NN

Ti el i ne

Thetinelinefor thisapplicationis presentedin Tabl e 3.

Tabl e 3. Tineline

Start Date End Date Activity
September 30, 1985 — ROD signed
May 1986 February 1989 Treatability Studies of KPEG conducted
September 7, 1990 September 8, 1990 Demonstration test of the ATP/APEG process performed
October 4, 1990 October 5, 1990 Stack gas tested for particulate emissions.
October 1990 September 1991 Full-scale operation of the ATP/APEG process

System shut down - the inner kiln of the ATP unit cracked due to thermal and
December1990 January 1991 mechanical stresses. The geometry and metallurgy of the inner kin was
imporved to allow use of combustion zone temperature up to 1,500 F.

May 1991 — SITE Demonstration conducted

B TREATVENT SYSTEM PERFORMVANCE I

Cl eanup Goal s St andards

The Renedi al Action (RA) contract devel oped B Polyethylene glycol (PEG: 4.16x 10°°1b/
by USACE speci fi ed a maxi mumconcentrati on hr; and
of 2ny kgfor PBsintreatedsoil andthat all

remedi ati on work be perfornedin conform W FPaticdates: 0.06g/asdf.

ance w th appl i cabl e Federal, State and | ocal The ROD speci fi ed that contani nat ed soi | s from
requirenents. [17] roadways, drai nage ditches, driveways, yards, and
Appli cabl e Federal, Sate, and | ocal reqire- \Aetlandsl;contm ni né:] m)(;er:hgn ll(l) ny/ kg ofdPCBs
nent s i ncl ude ai r eni ssi on requirenents for vere to be excavated and chem cal ly treat ed.
stack gases. The New York Department of The RA contract required a PGB cl eanup | evel of 2
Envi ronmental Gonser vati on (NYDEG) speci - my/ kg be veri fied by col | ecting one sanpl e from
fiedthe followng stack emssionrequirenents  the treated soil staging areafor every 100 tons of
for the ATPunit used at Wde Beach [4]: soi | treated. These sanpl es were col | ected by

B PCBs: 3.33x 10-° pounds per hours |_nsert|ngasta1 nl ess steel tubeintothe stagi ng

(bh); pile [17, 19

Treat nent Performance Data

Tabl e 4 sunmari zes the anal ytical results for A though no treat nent standard or action | evel
PBs (neasured inan on-site laboratory using  was set for di oxi ns/furans i n stack gas ems-
EPA Met hod 8080) i n untreated and treat ed sions, these constituents were neasured in
soil duringthetreatnent applicationat Wde the S TE Denonstration. [28] Tabl e 5 shows
Beach. [19, 24] di oxi n and furan stack gas eni ssi ons nea-

L sured during the S TE Denonstration. [9]
Resul ts for stack gas enissions of P(Bs, PEG

and particul ates are presented i n Appendi x A
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Bl TREATMENT SYSTEM PERFORMANCE ( conT.) I

Treat nent Perfornmance Data (Cont.)

Tabl e 4. PCB Resul ts [19, 24]

Range of PCB
Concentrations Number of Number of Number of Detects Greater
(mg/kg) Data Points Detects than 2 mg/kg
Untreated soil 11-68 42 41 41
Treated soil ND(0.4)-21 520 196 0

ND = Not detected. Nunber in parenthesis is the reported detectionlimt.

Tabl e 5. D oxi n and Furan Stack Gas Em ssions [ 9]

RPF-048.pm5\1017-03.pm5

Compound Stack Gas (ng/dscm)
Tetrachlorinated dibenzo-p-dioxins (TCDD) 0.14
Tetrachlorinated dibenzofurans (TCDF) 4.8
Pentachlorinated dibenzo-p-dioxins (PeCDD) 0.96
Pentachlorinated dibenzofurans (PeCDF) 0.72
Hexachlorinated dibenzo-p-dioxins (HxCDD) 0.17
Hexachlorinated dibenzofurans (HXCDF) 0.077
Heptachlorinated dibenzo-p-dioxins (HpCDD) 0.25
Heptachlorinated dibenzofurans (HpCDF) 0.032
Octachlorinated dibenzo-p-dioxins (OCDD) 2.34
Octachlorinated dibenzofurans (OCDF) 0.032
TOTAL 9.52*

*Total stack gas concentration of 9.52 ng/dscmis equivalent toa 2,3,7,8-TCDD concentration of 0.707 ng/ dscm

Performance Data Assessnent

The concentrations of PBs intreated soi |
sanpl es ranged froml ess than the report ed
detectionlimt (generally equal to0.4t00.5
ny/ kg) to 1.8 ng/ kg. The concentrations of
PMBs intreated soil sanpl es were general |y
less than or equal tothedetectionlimt of 0.4
to 0.5 ny/ kg.

The | evel of dechl orinationinthe ATPunit was
neasur ed during t he demonstrati on t est
conduct ed i n Sept enber 1990 (see

Appendi x A), and the Sl TE Denonst rati on
conduct ed i n May 1991. The | evel of

dechl ori nati on was det er m ned by conpari ng
the quantity of P(Bs entering the ATP system
tothe quantity of PBs di scharged fromthe
ATPsystemviaal | effl uent streans - the
treated solids, stack gas, condensed wat er,
and vapor scrubber oils, and assuming that the

differenceinnass of P(Bsis attributedto
dechl orination. Duringthe denonstrationtest,
4. 3 pounds of PCBs entered t he systemand
1. 05 pounds of P(Bs were di scharged,
correspondi ng to a 76 percent dechl orination
level (i.e., 76 percent of the nass of P(Bs
ent eri ng t he syst emwer e dechl ori nat ed).
However, this figure does not account for
dechl orinati on fromt he recycl e of residual ol
through t he system During the S TE
Denonstration, 0.321 | b/ hr of PBs were fed
to the ATP systemand 0. 00678 | b/ hr of PCBs
wer e di schar ged fromt he ATP system
correspondi ng t o a 98 percent dechl orination
level. [4, 9

During the Denonstrati on Test, stack gas
em ssi on requi renents were net for PCBs,
PEG and parti cul ates.
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Performance Data Conpl et eness
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Bl TREATVMENT SYSTEM PERFORMANCE ( conT. ) I

The per f ornance data are suitabl e for char-
acteri zing the concentrations of PCBs in
untreated and treated soil, and for conparing
treat nent performance wth systemdesi gn

Performance Data Quality

and operation. The denonstration test and
the S TE Denonst rati on test i ncl ude pai red,
representative untreated and treated soi |
sanpl es.

Approxi nat el y 10%of the treated soi |

sanpl es col | ected duri ng the treat nent
applicationat Wde Beach were split for
analysisinboththeon-sitelaboratory and t he
USACE s New Engl and D vi si on | aborat ory. The
on-sitelaboratory results general | y conpared

Procurenment Process

wel | wththe USACEresults. In sonmein-
stances the on-site | aboratory resul ts bel owl
ng/ kg PCBs showed a negati ve bi as when
conpared to the USACE | aboratory resul ts;
however, none of the data were rejected by
the USACE [ 20- 23]

ElTREATMVENT SYSTEM cosT I

EPA and t he USACE si gned an i nt er agency
agreenent for the procurenent of an RA
contractor. The i nteragency agreenent Speci -
fiedthat the USACE woul d be responsi bl e for
nmanagenent and adm ni stration of the RA
contract. The USACE retai ned Ki mm ns

Tr eat nrent Cost

Thernal Corporationto manage t he renedi al
constructionandtreatnent activities at the
site. Kknmins subcontracted Soi | Tech, Inc., to
treat the excavated contaninated soil at Wde
Beach usi ng t he ATP/ APEGdechl ori nati on
process. [ 8]

Tabl es 6, 7, and 8 present the costs for the
Ther mal Desor pti on/ Dehal ogenat i on appl i ca-
tion at the Wde Beach Devel opnent
Superfund Ste. I norder to standardi ze
reporting of costs across projects, costs are
shown in Tabl es 6, 7, and 8 accordingto the
format for aninteragency Vrk Breakdown
Sructure (VMBS . The WBS speci fi es 9 bef ore-
treat nent cost el enents, 5 after-treat nent
cost el enents, and 12 cost el enent s t hat
provi de a det ai | ed breakdown of costs directly
associatedw thtreatnent. Tables 6, 7, and 8
present the cost el enents exactly as they
appear inthe VBBS, alongw th the specific
activities, and unit cost and nunier of units of
the activity, as provided by BPAinthe draft
Applications Anal ysi s Report.

Inpreparingthe Applications Anal ysis Report,
BPA obt ai ned actual cost data fromSoil Tech
for treating 42,000 tons of soil at Wde Beach
[9]. As shownin Tabl e 6, the cost data showa
total of $11,600,00 for cost el enents directly
associatedwthtreatnent of thesoil (i.e.,

excl udi ng before- and after-treat nent cost

el enents). Thistotal treatnent cost corre-
sponds t 0 $280 per ton of soil treated. In
addition, Tables 7 and 8 showthat atotal of
$908, 000 for before-treatnent and

$3, 400, 000 for after-treatnent costs were
incurred. There were no costsinthis applica-
tionfor thefoll owing el enents inthe VBS

Li qui d Preparati on and Handl i ng, Vapor/ Gas
Prepar ati on and Handl i ng, Pads/ Foundat i ons/

U.S. ENVIRONMENTAL PROTECTION AGENCY
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Il TREATVENT SYSTEM cosT (CONT. ) I

RPF-048.pm5\1017-03.pm5

Treat ment Cost (Cont.)

Sill Gntrol, Training, Qoeration (Long-term-
over 3years), Ste Vérk, Surface Vdter

@l | ection and Gontrol, G oundwater (ol | ec-
tionand Gntrol, Ar Pollution/Gas @l | ection
and Gontrol, Solids Gl ectionand Gont ai n-
nent, Liqui ds/ Sedi nents/ S udges ol | ecti on

and Gont ai nnent, Druns/ Tanks/ & ruct ur es/
M scel | aneous Denol i ti on and Renoval ,
Decont am nat i on and Decormm ssi oni ng,
O sposal (Qher than Commercial), Ste
Restorati on, and Denobi | i zat i on.

Tabl e 6. Costs Directly Associated with Treatnent [9]*

Cost Elements

Cost  (dollars)

Solids Preparation and Handling

Startup/Testing/Permits
—permitting and  regulatory
—startup

Operation (short-term -
—labor
—supplies and consumables
—utilities
—equipment repair and

up to 3 years)

replacement

Cost of Ownership
—capital equipment

Demobilization

TOTAL TREATMENT COST

—residuals and waste handling and transporting

736,000

200,000
133,000

3,800,000
1,194,000
913,000
1982,000

2,153,000

481,000

11,600,000

Cal cul at ed Cost per Ton of Soil Treated: $280 per ton
*Addi ti onal information on estinated costs is avail abl e in Reference 26.

Tabl e7. Before -Treatnent Cost E enents

Cost Elements

Cost  (dollars)

Mobilization and Preparatory
—transport of ATP wunit to site
—initial  setup

—installing infrastructure  for

—setup of decontamination

Monitoring, Sampling, Testing,
Analysis

Work 588,000
utilities

facilities
and 320,000

Tabl e 8. After -Treatnent Cost E enents [9]

Cost Elements

Cost  (dollars)

Disposal (commercial)

3,400,000*

* Cal cul ated froma di sposal cost of $80/ton x 42,000 tons of soil treated.
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Cost Data Quality

W de Beach Devel opnment Superfund Site—Page 13 of 17

Il TREATMVENT SYSTEM cosT (CONT. ) I

Treat nent cost infornati on shown in Tabl e 6
represents actual costs of thetreat nent
appl i cati on and was obt ai ned f romt he

Vendor | nput [27, 28]

treatnent vendor. No qualificationstothe cost
i nfornati on were provi ded by t he vendor. [9]

Accordingtothetreat nent vendor, ingeneral,
the costs for treatnent usingthe Soil Tech ATP
syst emvary dependi ng on t he character of the
waste naterial, wthtreatnent costs rangi ng
from$150 t o $250 per ton for a 10-ton per
hour ATP system The factors identified by the
vendor that affect costs incl ude:

B Misture content of feed naterial ;
B Paticlesize
B Hydrocarbon content;

B Miteria handling characteristics; and
B  Chenical characteristics.

Vendor estinates for nobilization and deno-
bilizationcosts for a10-ton per hour system
range from$700,000 to $1.5mllion. Inthe
t hree Super fund proj ects conpl et ed by t he
Soi | Tech ATP Syst emsi nce t he Wde Beach
project, nooff-site disposal of treated solids
has been required. Inaddition, treatnent
cost s have been reduced by as nuch as 17%
as aresult of inproved process effi ci ency.

[l OBSERVATI ONS AND LESSONS LEARNED I

Cost (bservations and Lessons Lear ned

B The cost for treatnent of 42, 000 t ons
of soil at Wde Beach was
$11, 600, 000, or approxi nmat el y $280/
ton. Thi s val ue i ncl udes treat nent

chemcal costs, but does not i ncl ude
costs for aconcrete pad for the ATP
unit. Gf-sited sposal of treatedsoil
fromWde Beach was $80/t on.

Per f ormance QObservati ons and Lessons Lear ned

B The Soi | Tech ATP Syst emachi eved t he
2ny/ kg cl eanup | evel for PBs insoil.
The concentrations of P(Bs intreated
soi |l were general ly at or bel owt he
reported detectionlinit (0.5 ny/ kg).
These resul ts were consi stent wth
t hose shown i n t he denonstrati on
test.

B Treatnent of 42,000 tons of soil was
conpl eted i n a one year period.

B Duringthe denonstrationtest, stack
gas eni ssi on requi renent s were et
for PCBs, PEG and parti cul at es.

B The S TEDenonstrationresults
i ndi cat ed t hat about 98 percent of the
PBs were dechlorinated. Thisvalueis
greater thanthe |l evel of dechl orina-
tion cal cul at ed fromt he denonstra-
tiontest results (76 percent, see

Appendi x A).

O her (Observati ons and Lessons Lear ned

B The syst emwas shut down for about
two nont hs when the i nner kil n of the
ATP uni t cracked due t o nechani cal
and heat stresses during operation.
The geonetry and netal | urgy of the
inner kiln, and the burner and dri ve
systens for the ATP unit were nodi -
fiedsothat theunit coul dwthstand

tenperatures of upto 1,500° Cinthe
conbusti on zone.

B Asoil pretreatnent systemwas added
tothe treatnent systemafter the
systemwas shut down to renove
steel debriswhichinterferedwththe
retort zone sand seal and congl oner -
ated soi | | odgedin the feed hopper.
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Bl OBSERVATI ONS AND LESSONS LEARNED (CONT.) I

O her Cbservations and Lessons Learned (Cont.)

B The fi bergl ass woven bags used i n t he
fl ue gas treat nent syst embaghouse
abr aded when t he bags wer e cl eaned
wthanair pul se system Soil Tech | ater
repl aced t he fi ber gl ass woven bags
w th stronger felted gl ass bags whi ch
are nore durabl e at hi gher t enpera-
tures. The nodi fied bags di d not
abr ade when t he ATP systemwas | at er
usedtotreat soil and sedi nent at the
Qut boar d Mari ne Cor poration
Superfund Ste.

B Thetreated solids coul d not be
backfilled at the site because t hey
were not as cohesi ve as t he excavat ed
soi | . The vendor indicatedthat the
| oss of cohesioninthesolids after
treat nent was possibly due tothe
highsilt and cl ay content and t he
presence of expansiveillite/snectite
clay. Wileoff-site disposal of treated
soi | s was necessary for this applica-
tion, nooff-site di sposal has been
necessary inthe three Superfund
proj ect s conduct ed si nce Wde Beach
whi ch used t he Soi | Tech ATP syst em

B The SI TE Denonstration and a
New York St ate Departnent of
Envi ronnent al Gonser vat i on st udy
indi cated that the thernal and chemni-

1 AppendixD Flot Sudy Testing Report:
KPEG Processi ng of Soils, Gal son Rere-
diation Grp; Hnal Design Report, Rene-
dial Design, Bbasco Services, February
1989.

2 Lab Scal e Testing Report, KPEGProcessi ng
of Wde Beach Devel opnent Ste Soil,
Gal son Renedi ation Corp., Septenber 30,
1988.

3 NATQ CQOVB Proceedi ngs, Wde Beach
Devel opnent Site, 2nd I nternati onal
Vér kshop, April 1988.

4

cal treatnent of soils at Wde Beach
nay have adversel y af fected t he

abilityof thetreated soils tosupport
vegetation for the fol | ow ng reasons:

- the average concentration of
ni trogen was reduced from733in
theuntreated soil to40 ng/ kg in
thetreated solids during the S TE
Denonstrati on;

- thetreated solids contai ned an
el evat ed concentrati on of sol ubl e
saltsduetothe addition of the
APEGreagents; and

- thepHof thetreated soil required
adj ust nent .

B Additional information provided by the
RPMand Gontracting O ficer concern-
i ng the procurenent and contracting
processes at the Wde Beach Devel -
opnent site (and other sites) is
provi ded i n Ref erence 30. Reference
30isavailablefromthe US BPA
National Genter for Environnental
Publ i cations and | nf or nati on (NCE ),
P.Q Box 42419, d ncinnati, CH
45242; (fax orders only) (513) 489-
8695.
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B ArPPENDI X A-—DEMONSTRATI ON TEST I

Denonstration Test Purpose

The pur pose of thistest was to:

B [Denonstrate that Soi |l Tech’' s Anaerobi ¢
Thernal Processor (ATP) system
conbi ned wi t h dechl ori nati on cheni s-
try coul d achi eve treat nent of pol y-
chl ori nat ed bi phenyl (PCB)-cont an -
nat ed soi | fromthe Wde Beach siteto
acleanup | evel of |ess than 2 ng/ kg
PCBs.

B Denonstrate that the New York
Depart nent of Environnental Conser -
vation (NYDEQ air enission standards
coul d be achi eved by t he ATP syst em

Denonstration Test Description

B [Denonstrate that the concentrations of
net al s, herbicides, senmivol atil e organics,
pestici des, and vol ati |l e organi cs neasur ed
inthe Toxicity Characteristic Leachate
Procedure (TALP) extracts fromthe
treated solids arelessthanthe Toxicity
Gharacteristic (TQ linmts.

B Denonstrate that dechl orination of P(Bs
isoccurringduringthe treatnent process.

B [Denonstrate that an average feed rate of
8 tons per hour is attai nabl e by t he ATP
system

The treat nent systemused for the full -scal e
renedi ation of soil at the Wde Beach site was
used for the denonstrationtest, as descri bed
i n the ATP/ APEG Process Descri ption and
(peration sectionof thisreport.

The denonstrati on scal e test was conduct ed

on Septenber 7 and 8, 1990 and consi st ed of
two phases. The first phase i ncl uded process-
i ng of approxi mately 62 tons of contan nat ed
soi | through the treatnent systemand oc-

curedduringthefirst tenhours of thetest.
The second phase i ncl uded t he processi ng of
cl ean sand feed whi | e recycl i ng recovered oi | s
contai ni ng PBs wi th t he dechl ori nati on
reagents. The second phase occurred during
the last 11 hours of the denonstration. The
pur pose of the second phase was to col | ect
dat a whi ch showed t hat dechl ori nati on was
occurring during the treat nent process by

i sol ating the dechl orination of PCBs contai ned
intherecycledwater and oil .

Denonstration Test Perfornmance Data [ 4]

As shown i n Tabl es A-1 and A-2, the denon-
strationscaletest resultsindicatedthat the
sitecleanup goal for PBsinsoil (lessthan?2
ny/ kg) and st ack gas eni ssi ons requi renent s
wer e achi eved usi ng t he ATP dechl ori nati on
treat nent system

Anal yses of the TALP extracts fromthe treated
solidsind catedthat netal s, herbicides,
senmivol ati | e organi cs, pesticides, andvol atile
organi cs were not present inthe extracts
above the TClimts. Additionally, total petro-

| eumhydr ocar bons were not detected inthe

Tabl e A-1. Renoval of PCBs fromContam nated Soil [4]

Concentration of PCBs in the
Contaminated Feed Composite
Sample  (mg/kg)

Concentration of PCBs in the Treated
Solids Composite Sample (mg/kg) (mg/kg)

Cleanup Goal for
PCBs in Soil Percent
Removal (%)

25

<0.06 <2.0 >99
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B APPENDI X A-DEMONSTRATION TEST (conT.) I

Denonstrati on Test Performance Data [4] (Cont.)

Tabl e A-2. Stack Gas Em ssions [4]

Constituent Requirement

PCB  (Ib/hr) 333x10 °

PEG (Ib/hr) 416 x10 >
Particulates (gr/dscf) 0.05

Maximum Emission Levels

1.0x10 °

40x10°

0.04

treated solids (detectionlint equal to4.6
ny/ Kg) .

The occur rence of dechl ori nation was quanti -
fied by anal yzi ng P(B nateri al bal ance dat a
for the denonstrationtest. Duringthe first
phase of the denonstration, approxinately
4. 3 pounds of P(Bs were fedintothe treat-
nent system 0.0151 pounds were di s-
chargedinthetreated soils and stack en s-
sions, and 1. 03 pounds accumul ated i n the
system(in process oi | and water). The per-
centage of P(Bs introduced i nto the treat nent
systemt hat were dechl orinated is cal cul ated
by the fol | ow ng equati on:

PBs ___ | PGBs di scharged PCBs accumul at ed
Per cent age _ i ntroduced (pounds) inthe system X 100
of PCBs - ( pounds)

P(Bs i nt roduced ( pounds)

Denpnstrati on Test Lessons Lear ned

These resul ts indicate that approxi nately 76
percent of the P(Bs introduced intothe
syst emwer e dechl orinat ed during the first
phase of the denmonstrationtest.

During the first phase of the denonstrati on
test, recovered oils were coomingled wthoils
produced during t he pretest run and r eagent
fuel. This increased the vol une of oil tobe
recycl ed duri ng t he second phase. As aresult,
onl 'y 20%o0f the recovered oi |l s coul d be

recycl ed during the test. Gonsequently, the
second phase of the denonstration test coul d
not provi de concl usi ve evi dence of dechl ori -
nationof therecycledoils.

During the first phase of the denonstration
test, 61.66 tons of contam nated soil were
treated inthe ATP systemin 7.62 hours. This
corresponds to an average feed rate of 8.1
tons per hour (tph). The naxi numfeed rate
during the first phase of the denonstrati on
test was 8.92 tph for approxi nately 1.5 hours.

B The Soi | Tech ATP dechl ori nati on
syst emachi eved t he site cl eanup goal
for PRBsinsoil (lessthan 2 ny Kg)
during the denonstrationtest. P(Bs
wer e reduced from25 ng/ kg to | ess
than t he 0. 06 ny/ kg report ed det ec-
tionlint.

B Mtals, herbicides, semvol atile
organi cs, pesticides andvol atile
organicsinthe TAPextracts for the
treated sol i ds wer e neasur ed at
concentrati ons whi ch were | ess t han
the TClimts.

B P@Bnaterial bal ance dataindi cated
that approxi nately 76 percent of the
PCBs i ntroduced i nto the treat nent
systemwere dechl orinated inthe first
phase of the denonstrationtest. This
figure underesti nates the ability of the
systemt o dechl ori nat e P(Bs because
it does not take into account the
recycling of residual oil throughthe
system

B The ATP systemnai nt ai ned an
average operating rate of 8.1 tph
during the first phase of the denon-
strationtest.
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